Ischiofemoral impingement syndrome is known as one of the causes of hip pain due to impingement of ischium and femur, and usually correlated with trauma or operation. We report a rare case of ischiofemoral impingement syndrome that has no history of trauma or surgery. A 48-year-old female patient was referred for 2 months history of the left hip pain, radiating to lower extremity with a hip snapping sensation. She had no history of trauma or surgery at or around the hip joint and femur. The magnetic resonance imaging (MRI) of the lumbar spine showed no abnormality, except diffuse bulging disc without cord compression at the lumbosacral area. Electrophysiologic study was normal, and there were no neurologic abnormalities compatible with the lumbosacral radiculopathy or spinal stenosis. Hip MRI revealed quadratus femoris muscle edema with concurrent narrowing of the ischiofemoral space. The distance of ischiofemoral space and quadratus femoris space were narrow. It was compatible with ischiofemoral impingement syndrome. After treatment with nonsteroidal anti-inflammatory drugs, physical therapy, and exercise program, the patient's pain was relieved and the snapping was improved. To our knowledge, this is the first reported case of a nontraumatic, noniatrogenic ischiofemoral impingement syndrome, and also the first case to be treated by a nonsurgical method in the Republic of Korea.
INTRODUCTION
There are several causes of hip pain, with the impingement of ischium and femur being one. The impingement between these structures is rare, considering that the distance between the lesser trochanter and ischium is approximately 20 mm [1] . The condition is usually correlated with trauma or prior hip surgery, and the patients obtain pain relief with a lesser trochanter excision [2, 3] . By using magnetic resonance imaging (MRI) of the hip, we can detect a decline of distance between the ischial tuberosity and lesser trochanter, and the abnormal signal intensity of the quadratus femoris muscle [4] .
We report a rare case of the ischiofemoral impingement syndrome that has no history of trauma or surgery, and has been treated with a nonsurgical method, including the nonsteroidal anti-inflammatory drugs, physical therapy, and exercise program.
CASE REPORT
A 48-year-old female patient visited the hospital due to a left hip pain, radiating to the lower extremity with a hip snapping sensation for 2 months, especially on walking. There was no symptom on the right side. She was able to walk independently and bear weight on the affected www.e-arm.org side, but complained of more pain on the weight bearing status. She had no history of lower extremity trauma or surgery except hypertension due to primary aldosteronoma. In physical examination, a range of motion of the hip internal and external rotation was decreased slightly without pain. She had strong palpable deep peroneal artery and audible digital artery flow bilaterally. There was no motor weakness, but there was a sensory change on the lateral aspect of the leg and dorsum of foot, compatible with the L5 dermatomal area. She had normal deep tendon reflex bilaterally on knee jerk and ankle jerk. Babinski sign and ankle clonus were absent. Straight leg raising test was decreased to 30 degrees only on the left side. Lasegue test and Patrick sign were positive on the left side, but negative on the right side.
We requested radiographs and MRI of the lumbar spine for further evaluation. MRI of the spine showed no abnormality except diffuse and mild bulging disc without cord compression at the lumbosacral area. The radiographs of pelvis in anteroposterior and frog lateral projection showed no abnormal finding. Electrophysiologic study showed normal findings. There were no abnormal results compatible to the lumbosacral radiculopathy or spinal stenosis. At last, MRI of the hip was performed. Hip MRI revealed bilaterally increased signal intensity of the quadratus femoris muscle with concurrent narrowing of the ischiofemoral space. On axial T2-weighted fatsuppressed magnetic resonance images ( Fig. 1 ), there were diffuse edema and increased signal intensity within the quadratus femoris muscle bilaterally. The distance of ischiofemoral space was 12.96 mm on the right side and 10.24 mm on the left side. The distance of quadratus femoris space was 6.17 mm on the right side and 4.31 mm on the left side ( Fig. 2 ). There were no abnormal findings, such as degenerative arthritis, femoroacetabular impingement, or osteonecrosis, as possible causes of other hip pain origins. It was compatible with ischiofemoral impingement syndrome bilaterally. She complained the hip pain only on the left side, not the right side.
After being diagnosed with the ischiofemoral impingement syndrome, the patient was hospitalized for a treatment over four weeks. Nonsteroidal anti-inflammatory drugs and gabapentin were prescribed for pain relief. Hot pack, ultrasound, and interferential current therapies were applied around the hip area. She received an exercise program for stretching of the hip muscle and connective tissues. The exercise program was targeted to the quadriceps femoris, piriformis, and other hip muscles, in order to adequately reduce pain and increase the range of motion in the hip joint. After discharge, the patient maintained the drug regimen and exercise program. The Fig. 1 . Axial T2-weighted fat-suppressed magnetic resonance image of both hips shows diffuse edema and increased signal intensity within the quadratus femoris muscle bilaterally (arrows). www.e-arm.org initial visual analogue scale (VAS) was 7 to 8. After six weeks of treatment, pain of the left hip was decreased gradually to VAS 2 to 3. The range of motion in the hip joint was normalized, and the hip snapping sensation was resolved.
DISCUSSION
Generally, the ischiofemoral impingement syndrome rarely occurs, but as a potential cause of hip pain after a hip surgery or trauma [2, 3] . In the previous studies, there have been noted abnormalities after the total hip arthroplasty, proximal femoral osteotomy, and abduction injury to the hip [2, 3] . Patients of previous reports were treated with resection of the lesser trochanter, with a complete pain relief [2, 3] . In a recent study, only one case of ischiofemoral impingement syndrome with no history of the lower extremity trauma or surgery was reported [1] .
The etiology of ischiofemoral impingement is uncertain, but there are acquired and congenital causes. Several acquired causes include intertrochanteric fractures with involvement of the lesser trochanter, valgus producing intertrochanteric osteotomy, and osteoarthritis leading to superior and medial migration of the femur [2] . Without the mention of any acquired bony abnormalities, the cause of ischiofemoral narrowing can be congenital or positional [3] .
It has been reported that the narrowing of ischiofemoral space and quadratus femoris space in MRI of the hip can be diagnosed as ischiofemoral impingement syndrome [4] . The lesser trochanter and ischial tuberosity are about 20 mm apart with the hip in adduction, external rotation, and extension [2] . This is why the femur can rotate without any influence of the ischial tuberosity or proximal hamstring tendon [4] . Conversely, the narrowing of the ischiofemoral space leads to edema or tear of the quadratus femoris muscle and other hip muscles, especially the hamstring muscle. The most sensitive and specific measurement of the narrowed ischiofemoral space is below 17 mm, and measurement of the quadratus femoris space is below 8 mm [4] . In our case, the ischiofemoral space is 12.96 mm in the right side and 10.24 mm in the left side. Quadratus femoris space is 6.17 mm in the right side and 4.31 mm in the left side. The abnormal relationship between the lesser trochanter and ischium may lead to injury intervening soft tissues, such as quadratus femoris muscle [1] , and the narrowing of the ischiofemoral space may attribute to edema of the quadratus femoris muscle [5] . This situation leads to the potential hip pain and referred pain. The referred pain can be developed by irritation of sciatic nerve caused by the proximity of the edematous quadratus femoris [1] . In our case, MRI of the hip showed increased signal intensity of quadratus femoris muscle bilaterally and the abnormal narrowing of the ischiofemoral and quadratus femoris space bilaterally, but the distance was shorter on the left. The patient had the left hip pain radiating to the lower extremity with a hip snapping sensation, and had no history of trauma or surgery. The range of the motion of the hip was mildly decreased bilaterally without any acquired bony abnormality.
Although the patient complained of the left hip pain, we needed to apply not only the therapeutic but also preventive treatment because as the right hip could provoke pain in the near future. We prescribed nonsteroidal anti-inflammatory drugs, gabapentin for radiating pain, physical modalities, and exercise programs for stretching of the hip muscles.
In the hip pain with radiating leg pain, we need to consider lumbosacral radiculopathy, piriformis syndrome and other causative factors such as spinal stenosis and ischiofemoral impingement syndrome [6] [7] [8] . The diagnosis of ischiofemoral impingement syndrome need to be considered in patients complaining of the hip pain with a snapping hip. Delayed diagnosis of ischiofemoral impingement syndrome can lead to a chronic process of hip muscles and other structures around the hip joint [4] . It can be bursa-like formation surrounding the lesser trochanter or fatty infiltration in the quadratus femoris [4] . This is the first report in Korea on the ischiofemoral impingement syndrome without any acquired bony abnormalities, and managed with a nonsurgical approach.
The diagnosis of the ischiofemoral impingement is complex. It is important to have a focus on the hip pain with a radiating pain, through the history taking, physical examination, and appropriating studies of the hip. If it is early diagnosed before any structural or pathologic changes of the hip muscles and surrounding structures, the ischiofemoral impingement syndrome may be treated with nonsurgical method.
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